Poor seed germination due to seed dormancy is a problem in persimmons. A trial was conducted to determine the rate of seed germination for persimmons, with or without cold stratification, and to evaluate the various growth responses of seedlings. Experiments were conducted for four treatment methods: seeds which were not stratified but were soaked in water for one week and kept moist (T1), seeds cold stratified at 5 0 C for 30 days (T2), 60 days (T3), and 90 days (T4). The treated seeds were sown in poly pots and kept in a green house. Data on seed germination and seedling growth were collected, and analysis of variance was done to compare the effect of the treatments. Results showed that some of the stratified seeds started to germinate 30 days after sowing, while the unstratified seeds started germinating 40 days after sowing. This indicated that cold stratification hastens the germination process of seed, and requires a minimum of 30 days to break dormancy irrespective of the stratification period, and takes a longer time to break dormancy in the soaking method. At 90 days after sowing, however, there was no significant difference (p > .05) in germination among the treatments; with T4 (76.7%), T1 (71.3%), T2 (65.3%), and T3 (58.7%). Moreover, there was no significant difference (p >.05) in seedling growth such as seedling root length, height, number of leaves formed and stem girth among the treatments. Therefore, it is concluded that soaking of seeds and keeping them moist for a week breaks the persimmon seed dormancy, making stratification unnecessary. More trials, however, are recommended to find efficient soaking methods of persimmon seed germination.
Introduction
Persimmon belongs to the genus Diospyros, comprising over 400 species (Mowat and George, 1996) . The most important species for commercial fruit growing are Diospyros kaki L. (Japanese persimmon), Diospyros lotus L. (the date plum) and Diospyros virginiana L. (American persimmon) (Ullio, 2003) . The trees are small, growing up to 20 to 30 feet tall, and fruits are mostly eaten fresh or dried. In Bhutan, persimmons are grown in subtropical to warm temperate regions from 1500 to 2000 m above sea level, mainly for home consumption. There is no information on the history of persimmon introduction and cultivation in Bhutan. A traditionally grown variety is the astringent type belonging to Diospyros kaki L. (RNR RDC, Wengkhar, 2004) . The introduced non-astringent cultivars for commercial production are Fuyu, Jiro, and Taishu. Taishu is released as Wengkhar Aanday 1.
Demand for improved varieties is increasing, but due to shortage of rootstock, private nursery growers are not able to meet the demand. Persimmon (Diospyros kaki L.) is generally preferred as a rootstock for persimmon cultivation and has the greatest compatibility with its own cultivars (Chia et al., 1989; Hartmann et al., 2009) . However, seed germination is poor due to seed dormancy. Miller and Crocker (1994) stated that persimmon seed should be cold stratified for 60 to 90 days at 3 0 C to 10 0 C to break dormancy. A seed can be placed between moist newspapers for it to sprout before planting (Miller and Crocker, 1994) . However, Oh et al. (1988) stated that seeds of D. kaki L. do not require stratification. Hence, the objectives of the study were: i) to determine the germination percentage of persimmon seed with or without cold stratification, and ii) to determine the growth response of seedlings among the treatments. 
Short Communication

Materials and Method
Persimmon seeds were collected from Nobgang, Talo Geog, Punakha Dzongkhag from October to December, 2012. Fully ripened, large fruits were selected for seed extraction since larger fruits contain larger seeds, which lead to the development of healthier seedlings (Holdeman, 2000) . Collected fruits were kept for two days for softening and easy removal of pulp. The pulp was removed manually under running water. The jelly like substance covering the seeds was removed, and seeds were dried in shade. Excessive heat, cold, or drying can reduce the viability of persimmon seeds (Goodell, 1982; Miller and Crocker, 1994) , therefore, after drying, the seeds were stored at room temperature until the seeds were stratified. Persimmon seeds were mixed with sand and kept inside a refrigerator at 5 0 C, as Olson et al. (1988) 
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even up to 120 days at 2 0 C to 10 0 C, to break dormancy. Therefore, the treatments given were 30 (T2), 60 (T3), and 90 (T4) days of stratification compared to no stratification (T1). In T1, seeds were soaked in water for one week and kept moist at room temperature for another one week. The germination trial was conducted inside a plastic house. The trial was laid out in a randomised complete block design. Each seed was sown in a poly pot containing leaf mould and top soil mixed at a ratio of 1:1 by volume. All the management practices such as irrigation and weeding were carried out as required.
The temperature inside the green house was recorded using a digital data logger (HOBO). Data were downloaded every month, and daily maximum, minimum, and average temperatures were noted. Butterfield (1967) defined germination as the planting of seed and the resumption of growth causing seedlings to appear. Accordingly, the seeds were considered germinated when growth resumed and seedlings appeared above ground. Germination data were collected every ten days and the final germination percentage was calculated 90 days after sowing.
Seedling growth parameters, such as the number of formed leaves, stem girth, root length and seedling height, were evaluated for each treatment. Data were collected from five randomly sampled seedlings from each replication. Leaves were counted from the sampled seedling from each replication. Stem girth measurement was taken below the first leaves using digital caliper. Root length measurement was taken from the collar region to the tip of the tap root. Similarly, the measurement for the plant height was taken from the collar to the tip of the seedling.
Data generated were subjected to analysis of variance using a statistical package, Statistics 8 (Tallahassee, FL, USA). Analysis of variance at 5% level of significance was performed to study the treatment effect on germination percentage and growth parameters.
Results and Discussion
Weather
There was a wide variation between the maximum and minimum temperature in the green house as shown in Figure 1 . The night temperature dropped below 3.96 0 C during the fourth week due to snow fall on nearby mountains. However, there was not Figure 2 . Germination of persimmon seed among treatments much fluctuation in mean temperature, with the minimum mean temperature at 11.73 0 C. The seeds started to germinate when the mean temperature reached 15.47 0 C at 30 days, which was similar to the finding reported by Goodell (1982) .
Seed germination
It was observed that, 30 days after sowing, the seeds started to germinate from the stratified treatments T2 (4%), T3 (4.7%), and T4 (6%), with no germination in T1 as shown in Figure 2 . This shows that stratification improves germination rate as suggested by Oh et al. (1988) . At 40 days, seeds in all the treatments germinated, after mean temperature reached 15.47 0 C. Goodell (1982) stated that seeds started to germinate after one month when the soil temperature reached above 15 0 C -16 0 C. At 40 days, seed germination percentage in T2 was the highest at 34.7%, followed by T4 at 29.3% and T3 at 28.7%. The lowest germination percentage was observed in T1 at 26.7%. After 50 days from sowing, 50% germination was observed in all the treatments when the mean temperature reached 17.6 0 C. It is important to note that the temperature was fluctuating, which could have enhanced the germination of the persimmon seeds. Olson et al. (2008) stated that in case of common persimmon (D. virginiana L.), germination percentage of stratified seeds was 54% to 94% within 20 to 34 days at altering temperatures of 20 0 C to 30 0 C. In this experiment, the germination percentage was 50.0% to 57.3% at 50 days, with an average temperature fluctuating between 11.7 0 C to 17.6 0 C. The highest germination percentage was observed in T4 (57.3%) followed by T1 (56.0%) and T2 (56.7%), with lowest germination percentage observed for T3 at 50.0%. At 90 days, the germination percentage was 58.7% to 71.3% with a mean temperature fluctuating between 11.0 0 C and 22.5 0 C. In Texas, the germination percentage for persimmon was observed in excess of 90%, at an altering temperature regime of 20 0 C to 30 0 C (Everitt, 1984) . This further suggests that it is possible that fluctuating temperature enhance germination in persimmons. The lowest germination percentage was observed for T3 at 58.7%, which was still higher than Parsons' (2003) report of 25% to 35%. Although the results showed varying percentages of seed germination, there were no significant differences (p > .05) among the treatments after 90 days (Table 1) . This indicates that stratification of persimmon seeds may not be necessary. It also shows that stratification duration made no difference on persimmon seed germination percentage though the germination was earlier in stratified seeds. Therefore, our findings compliment the result of Oh et al. (1988) , who stated that D. kaki L. seeds do not require stratification, though germination rates can be improved. Olson et al. (2008) also reported that this species does not have strong dormancy. Therefore, soaking and keeping the seeds moist was sufficient to soften the seed coating and to break the dormancy.
Growth parameters of the persimmon seedling
Growth parameters such as leaf count, seedling root length, seedling height and stem diameter were evaluated 90 days after sowing. There was no significant difference (p > .05) observed in all parameters between the different treatments (Table 1, Figure 3 ). This could be due to the lack of variation observed in the germination percentage after 90 days, allowing for the germinated seeds to grow equally well in all the growth parameters. Ullio (2003) and Holdeman (2000) observed, however, that the species produces seedlings with long and strong taproots with few fibrous roots. This is the reason for the high mortality rate in seedlings after transplanting. Therefore, prunning taproot might encourage development of fibrous roots. The survival rate of seedlings could also be enhanced if seedlings are planted with its earth ball as practiced in evergreen fruit trees. 
Conclusion
Seeds from stratified treatments started germinating after 30 days of sowing while un-stratified seeds took 40 days, indicating that dormancy was broken faster through stratification. Average temperature required for 50% germination was 17.65 0 C. However, there was no significant difference between the treatments in germination percentage at 90 days after sowing. The germination percentage in stratified treatment at 90 days was 76.7%, and 71.3% for un-stratified soaked seeds. No significant difference was observed in overall plant growth. Therefore, it is concluded that Diospyros kaki L. seeds do not require stratification, but soaking seeds in water for a week and keeping them moist helps to break seed dormancy. Further research on soaking and moisture maintenance, however, is required to confirm these findings.
